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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately correct a 
defective pixel at a high-speed by collecting position 
information sets of a plurality of defective pixels 
extracted by an extract means into one block. 
SOLUTION: First an image input section 5 receives a 
pixel signal of a white image photographed without an 
object from a sensor. A system control section 6 gives 
the pixel signal from the image input section 5 to an 
image processing section 7 and gives a command of 

extracting a defective pixel to the image processing , 

section 7, which extracts all defective pixels. The system 
control section 6 gives a command to the image 
processing section 7 to collect coordinate data being 
position information of the respective defective pixels 

into one block for each of a plurality of coordinate data and the image processing section 7 
collects the information sets into a block. Then the system control section 6 stores data of the 



image processing section 7 collected into blocks to a data storage section 6. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An image processing device comprising: 

An extraction means to extract a signal from a defect pixel in an imaging means which has two 
or more pixels. 

A blocking means which summarizes position information on two or more defect pixels 
extracted by said extraction means as one block. 

[Claim 2]An image processing device having the memory measure which memorized position 
information on a defect pixel summarized to a block by said blocking means by a block unit in 
claim 1. 

[Claim 3]An image processing device summarizing said blocking means to a block in any 1 
paragraph of claim 1 or claim 2 using a run length cord. 

[Claim 4]An image processing device including position information on a pixel required for said 

block for amendment of a defect pixel in any 1 paragraph of claim 1 thru/or claim 3. 

[Claim 5]An image processing device having a compensation means which amends by a block 

unit to a signal from a defect pixel in said imaging means in any 1 paragraph of claim 2 thru/or 

claim 4 using position information on a defect pixel in said memory measure. 

[Claim 6]An image processing device comprising: 

A memory measure which made 1 block position information on two or more defect pixels in an 
imaging means which has two or more pixels, and memorized position information on a defect 
pixel by a block unit. 

A compensation means which amends by a block unit to a signal from a defect pixel in said 
imaging means using position information on a defect pixel of said memory measure. 

[Claim 7]An image processing device, wherein said memory measure memorizes position 
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information on a defect pixel summarized to a block using a run length cord in claim 6. 
[Claim 8]An image processing device including position information on a pixel required for said 
block for amendment of a defect pixel in any 1 paragraph of claim 7 or claim 8. 
[Claim 9]An image processing method extracting a signal from a defect pixel in an imaging 
means which has two or more pixels, and summarizing position information on two or more 
extracted defect pixels as one block. 

[Claim 10]An image processing method collecting into a block in claim 10 using a run length 
cord. 

[Claim 11]An image processing method including position information on a pixel required for 
said block for amendment of a defect pixel in claim 10. 

[Claim 12]An image processing method amending by a block unit to a signal from a defect 
pixel in said imaging means in any 1 paragraph of claim 9 or claim 1 1 using position 
information on a defect pixel summarized to said block. 

[Claim 13]An image processing method position information on two or more defect pixels in an 
imaging means which has two or more pixels being 1 block, and amending by a block unit to a 
signal from a defect pixel in said imaging means using position information on a defect pixel of 
a block unit. 

[Claim 14]An image processing method, wherein position information on said defect pixel 
includes information which used a run length cord in claim 13. 

[Claim 15]An image processing method including position information on a pixel required for 
said block for amendment of a defect pixel in any 1 paragraph of claim 13 or claim 14. 
[Claim 16]A storage which memorized a program which performs a procedure of extracting a 
signal from a defect pixel in an imaging means which has two or more pixels, and a procedure 
of summarizing position information on two or more extracted defect pixels as one block. 
[Claim 17]A storage including a procedure summarized to a block using a run length cord in 
claim 16. 

[Claim 18]A storage having a procedure in which position information on a pixel required for 
said block for amendment of a defect pixel is included in any 1 paragraph of claim 16 or claim 
17. 

[Claim 19]A storage having a procedure which amends by a block unit to a signal from a defect 
pixel in said imaging means in any 1 paragraph of claim 16 thru/or claim 18 using position 
information on a defect pixel summarized to said block. 

[Claim 20]A storage which memorized a program which performs a procedure which makes 1 
block position information on two or more defect pixels in an imaging means which has two or 
more pixels, and amends by a block unit to a signal from a defect pixel in said imaging means 
using position information on a defect pixel of a block unit. 

[Claim 21 ]A storage including a procedure summarized to a block using a run length cord in 
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claim 20. 

[Claim 22]A storage having a procedure in which position information on a pixel required for 
said block for amendment of a defect pixel is included in any 1 paragraph of claim 20 or claim 
21. 

[Claim 23]An image processing system comprising: 

An imaging means which picturizes a photographic subject. 

An image processing device given in any 1 paragraph of claim 5 which performs image 
processing of a signal from said imaging means thru/or claim 8. 

A monitor section which monitors image data processed with said image processing device. 
A network which communicates image data processed with said image processing device, and 
an image database which performs said preservation of said image data by which network part 
****** was carried out. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to extraction of the defect pixel in a sensor, and its 

compensation process. 

[0002] 

[Description of the Prior Art]The defect pixel pattern detected as conventionally shown in 
drawing 10 as a method of detecting and amending the defect pixel of the pixel in a sensor is 
saved as a binary format image, When photoing and amending a photographic subject, the 
method of amending by reading the saved defect pixel pattern, searching one by one, and 
filling up the pixel of an object image with the average value of the surrounding pixel value, if it 
is a defect pixel was used. 

[0003]Having a coordinate value of each defect pixel, in not having a defect pixel pattern, 
amendment was performing the same amendment as the above to the pixel of the coordinates 
of an object image. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, the rates of a defect pixel over a normal 
pixel are [ / in a sensor ] very few, in the process in which the defect pixel pattern is searched, 
it is only skipping, most requires time and it is useless to search all by one picture. 
[0005]When there is defect pixel another when using the coordinate value of a defect pixel 
around the defect pixel, amendment does not work. 
[0006] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, an image 
processing device having an extraction means to extract a signal from a defect pixel in an 
imaging means which has two or more pixels, and a blocking means which summarizes 
position information on two or more defect pixels extracted by an extraction means as one 
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block is provided. 

[0007]Position information on two or more defect pixels in an imaging means which has two or 
more pixels shall be 1 block, An image processing device having a memory measure which 
memorized position information on a defect pixel by a block unit, and a compensation means 
which amends by a block unit to a signal from a defect pixel in said imaging means using 
position information on a defect pixel of a memory measure is provided. 
[0008]An image processing method extracting a signal from a defect pixel in an imaging 
means which has two or more pixels, and summarizing position information on two or more 
extracted defect pixels as one block is provided. 

[0009]position information on two or more defect pixels in an imaging means which has two or 
more pixels shall be 1 block, and it amends by a block unit to a signal from a defect pixel in an 
imaging means using position information on a defect pixel of a block unit - image processing 
method offer is made. 

[001 0]A storage which memorized a program which performs a procedure of extracting a 
signal from a defect pixel in an imaging means which has two or more pixels, and a procedure 
of summarizing position information on two or more extracted defect pixels as one block is 
provided. 

[001 1]A storage which memorized a program which performs a procedure which makes 1 
block position information on two or more defect pixels in an imaging means which has two or 
more pixels, and amends by a block unit to a signal from a defect pixel in an imaging means 
using position information on a defect pixel of a block unit is provided. 

[0012]An imaging means which picturizes a photographic subject further again, and an image 
processing device indicated to the above which performs image processing of a signal from 
said imaging means, An image processing system having a monitor section which monitors 
image data processed with a described image processing unit, a network which communicates 
image data processed with a described image processing unit, and an image database which 
saves image data connected to a network part is provided. 
[0013] 

[Embodiment of the Invention] Drawing 1 is a system configuration figure of the image 
processing device of this invention, and drawing 2 and drawing 3 are the flowchart figures of 
the processing performed by the image processing device of drawing 1. 

[0014]The image input part which inputs the pixel signal from the sensor by which two or more 
pixels whose 5 is an imaging means, such as an X ray sensor, were arranged, for example in 
drawing 1 , The image processing portion which performs image processing to the pixel signal 
inputted into the image input part 5 using the data storage part where 6 saved information, 
including a defect pixel etc., and the information for which 7 is saved at the data storage part 6, 
and 6 are the described image input part 5, the data storage part 6, and a system control part 
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that performs control of image processing portion 7 grade. 

[0015]Next, preservation of the defect pixel which used drawing 1 and drawing 2 and from 
which the defect pixel was extracted and extracted is explained. 

[0016]ln drawing 2 , the pixel signal of the white image photoed without the image input part's 5 
placing a photographic subject from a sensor by S1 first is inputted. A system control part 
sends the pixel signal of an image input part to an image processing portion, instructions are 
taken out with S2 so that a defect pixel may be extracted to an image processing portion, and 
an image processing portion extracts all the defect pixels. As opposed to the signal of the 
defect pixel from which the system control part was extracted by operation of the above S2 to 
the image processing portion by S3, Issuing the instructions for performing operation which 
gathers the coordinate data which is the position information on each defect pixel as 1 block 
for two or more coordinate data of every, an image processing portion performs operation 
summarized to a block. And a system control part performs operation which saves the data 
gathered in the block of the image processing portion at a data storage part by S4. 
[0017]Next, the details of the above S2 and operation of S3 are explained. 
[0018]First, S2 is explained. 

[0019]About detection of a defect pixel, there is detection system which determines a certain 
threshold and makes a defect pixel the pixel whose pixel value is smaller than the threshold. 
[0020]A white image is divided into a block and methods of detecting with more sufficient 
accuracy include the detection system to which a pixel value makes a defect pixel the pixel 
which is not contained in the range of average value ** (nx standard deviation) in quest of the 
average value within a block, and standard deviation by making n into a designated value, as 
shown in drawing 4 . 
[0021]Next, S3 is explained. 

[0022]There is a method of using the run length code which shows drawing 6 the coordinate 
data of the defect pixel detected by the above S2 like drawing 5 as one for the coordinate data 
of two or more defect pixels being 1 block, and collecting into the position information (local 
defect pixel information) for every block. 

[0023]A run length cord uses as one lump the defect pixel connected in the direction 
(perpendicular direction) of X, or the direction (horizontal) of Y, and codes it to the information 
on the coordinate value of the lump's beginning, and length (it is also a direction if necessary). 
[0024]How to carry out a block division using this run length code is explained. Here, since it is 
easy, let a run length code be only the direction of X. 

[0025]As shown in drawing 6 , since the pixel of (n, m), and (n+1, m) adjoins in the direction of 
X by the length 2, coordinates are coded by the information of L(n, m) 2. Similarly, the pixel of 
(n+1, m+1), and (n+2, m+1) is coded by L(n+1, m+1) 2, and the pixel of (n, m+2), (n+1, m+2), 
(n+2, m+2), and (n+3, m+2) is coded by L(n, m+2) 4. And a Y coordinate extracts what is **1 
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as a candidate of the run length code which adjoins one run length code. And it is the run 
length code which that in which the X coordinate has a lap in this adjoins. In drawing 5 , L2 in 
which the Y coordinate has a lap by X coordinate n+1 by +1 as a cord which adjoins the cord 
of L(n, m) 2 in one run length code if L(n, m) 2 is carried out (n+1 , m+1) is chosen. It can 
collect into each local defect pixel information by performing this operation about all the run 
length codes. 

[0026]Usual x and the coordinate data of the defect pixel which adjoins whether 8 pixels of 
circumferences adjoin by using a y-coordinate as position data and by all probing the pixel 
which checks and adjoins shall be 1 block here, for example, without using a run length code 
for a block division, It can collect into the position information (local defect pixel information) for 
every block. However, since it becomes possible to lessen position information on a defect 
pixel when a langue GUSUREN cord is used, it becomes dominance more in respect of the 
reduction of a storage area. 

[0027]Next, amendment of a defect pixel is explained using drawing 1 and drawing 3 . 
[0028]ln drawing 3 , a control section takes out first the local defect pixel information 
memorized by the data storage part by S5. In S6, the range required for amendment is started 
from a ****** object image signal to the local defect pixel information taken out by the image 
processing portion S5. And a defect pixel is amended to the defect pixel signal started by S7. 
Finally by S8, the picture signal with which amendment was performed is returned to the object 
image signal of a basis. Based on full-local defect pixel information, amendment is repeated for 
these operations. 

[0029]Next, the details of operation of S6 and S7 are explained using drawing 7 and drawing 8 . 

[0030]ln S6, the local defect pixel block corresponding to the local defect pixel information from 
a data storage part is taken out from the picture signal which picturized the photographic 
subject like drawing 7 . A pixel signal required for amendment of a defect pixel signal and a 
defect pixel signal is included in a local defect pixel block. Here, local defect pixel information 
may be the position information only about a defect pixel, and may also have the position 
information on a pixel required for amendment of a defect pixel. When local defect pixel 
information is the position information only on a defect pixel, it will be necessary to calculate 
the range required for amendment by the control section 6 based on the information but, and. 
Since the time of an operation can be saved if the position information on the range required 
for amendment is also included in local defect pixel information, more nearly high-speed 
operation is attained. 

[0031 ]ln S7, as shown in drawing 8 , the average of the signal of the pixel of the circumference 
8 direction of a defect pixel has amended the defect pixel signal. Although the signal of a 
defect pixel cannot be used among circumference 8 directions, here in this embodiment. As 
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shown in drawing 7 , when the circumference of one certain defect pixel has a defect pixel, it 
becomes possible to judge the signal of the pixel of which portion since it is started together as 
the same block and amendment is performed, cannot use the defect pixel for amendment. 
[0032]And the signal (local error correction pixel) with which amendment was made is returned 
to the picture of a basis. 

[0033]Here, although it was made to amend amendment of the defect pixel using the average 
of the signal 8 pixels around a defect pixel in the above, it may amend horizontal and by [ of a 
defect pixel ] averaging the signal of 4 pixels of circumferences in that vertical. In this case, it is 
not necessary to necessarily consider it as the same group, and what is necessary is just to 
consider it as the horizontal and group same when there is a defect pixel with the portion which 
adjoined in the direction of either of vertical, even if the defect pixel which adjoined the oblique 
direction exists. 

[0034]From 8 pixels of circumferences, the range of the pixel used for amendment may be 
increased, and a weighting average may be carried out. 

[0035]ln the case of the sensor which arranged the colored filter as shown in drawing 9 , it 
cannot amend using the signal of the pixel which adjoined. Therefore, when the portion of 8 
pixels of circumferences which passed 1 pixel when average signals amended the signal of 8 
pixels of circumferences which passed 1 pixel like drawing 8 has a defect pixel, it will be 
necessary to also summarize the defect pixel in one group. 

[0036]By as mentioned above, the thing amended by using which pixel it amends by blocking 
in the suitable range, memorizing the position information on a defect pixel by a block unit to a 
data storage part, and starting by a block unit. Also when the pixel which can amend a defect 
pixel at high speed, simultaneously it is going to use for amendment is a defect pixel, judgment 
of that it is a defect pixel is also possible. 

[0037]ln the image processing device of an above embodiment, although extraction of a defect 
pixel, blocking, and amendment were performed by the image processing portion in the same 
image processing device, extraction of a defect pixel, blocking, and amendment may be used 
as a separate image processing device. That is, they may be extraction of a defect pixel, an 
image processing device for grouping, and an image processing device for amendment. 
[0038]The overall system chart of the digital X ray system which used the image processing 
device of this embodiment is shown in drawing 9 . 

[0039]The X-ray generator in which the X ray sensor with which 1 receives X-rays by drawing 
9, and 2 generate a photographic subject, and 3 generates X-rays, an X-ray generator control 
section for 4 to control the X line source 3, and 20, An image processing device of this 
embodiment which performs predetermined image processing to the signal from an X ray 
sensor, The diagnostic monitor which monitors the picture by which 9 was processed with the 
image processing device, the final controlling element to which 10 performs predetermined 
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operation to an image processing device, The network which is the transmission medium of 
image data by which 1 1 was processed with the image processing device, The diagnostic 
workstation in which the diagnostic monitor for the printer with which 12 outputs image data, 
and 13 to monitor image data etc. are installed, and 14 are the image databases for saving 
image data. 

[0040]The storage which memorized the program code of the software which realizes the 
function of an embodiment mentioned above, It is attained, also when a system or a device is 
supplied and the computer (or CPU and MPU) of the system or a device reads and executes 
the program code stored in the storage. 

[0041 ]ln this case, the function of an embodiment which the program code itself read from the 
storage mentioned above will be realized, and the storage which memorized that program 
code will constitute this invention. 

[0042]As a storage for supplying a program code, a floppy disk, a hard disk, an optical disc, a 
magneto-optical disc, CD-ROM, CD-R, magnetic tape, a nonvolatile memory card, ROM, etc. 
can be used, for example. 

[0043]By executing the program code which the computer read, a part of processing that OS 
etc. which the function of an embodiment mentioned above is not only realized, but are 
working on a computer based on directions of the program code are actual - or all are 
performed, and it is contained also when the function of an embodiment is realized by the 
processing. 

[0044]After the program code read from the storage was written in the memory with which the 
expansion unit connected to the expanded-function board inserted in the computer or the 
computer is equipped, A part or all of processing that CPU etc. with which the expanded- 
function board and expanded-function unit are equipped based on directions of the program 
code are actual is performed, and it is contained also when the function of an embodiment 
mentioned above by the processing is realized. 
[0045] 

[Effect of the lnvention]According to this invention, it becomes possible [ a storage area 
required for defect pixel information ] by being able to amend a defect pixel at high speed and 
correctly, for example, using a run length cord to lessen. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a system chart of an image processing device. 

[Drawing 2] lt is a flowchart figure of the processing performed by an image processing device. 
[Drawing 3] lt is a flowchart figure of the processing performed by an image processing device. 
[Drawing 4] lt is a figure for explaining extraction of a defect pixel. 
[Drawing 5] It is a figure showing logging of a defect pixel. 
[Drawing 6] lt is a figure for explaining a run length cord. 

[Drawing 7] lt is a figure showing logging of a defect pixel and the embedding of an error 
correction pixel. 

[Drawing 8] lt is a figure showing amendment of a defect pixel. 

[Drawing 9] It is a figure showing amendment of the defect pixel in consideration of filter 
arrangement. 

[Drawing 10] lt is a figure showing the overall system of a digital X ray system. 
[Drawing 11] lt is a figure showing a conventional example. 
[Description of Notations] 

5 Image input part 

6 Control section 

7 Image processing portion 

8 Data storage part 

20 Image processing device 
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DRAWINGS 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 9] 
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[Drawing 10] 
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*st,>-C. BUfB^P i'^fcti. ^RIiffl^<D?*iECD/t2s6tC^ 

So 

^^©m^WttiO. lffifii3ttfc*Sifc©^llili^©{i 
gtt*R£ looT'a ^iLriifcSci^iii-r 40 

- K^i^t'p^ ?cc*£i66c££#M£-r£iiifl! 

[|»*^ 1 1 ] Iit*3£ 1 CHCfe^T, B5IB7P 
;* . £H«ili*©1*IE© fc*6 sca*g ^H^ofigtf $R=& $ 
tf C ££^i*£T£H«««i:W£» 

[ t»*Ji 1 2 ] H»#E 9 1 1 (D^rtitfi 1 



2 0 0 0 - 2 9 5 5 3 2 

©$:PBiii*©<a«i*** i ?'p 5, * i Lt^p v imt 
(DXfmmcoiiLS^n^m^x . mriB^^K^oxRS 

[1»>}<31 1 4 ] iH*m 1 3 (C*Jt»T, ffiiiCKmmM<D 

[S»#31 1 5 ] S»*^ 1 3 XB«*51 1 4 ©t»-Tti*> 
2&tc.i:*«:iii3R©(4«t(HR*dtf c i%#«i^SBB« 

^a^= 

i 6 ] 

KDB3R©tiaWHR* 1 -9©7*a » i^i Lt * £&£3Mi 
£ SrHtf 3 H £ 7' a ^? ' -7 A *IE1S 0 fclBlf.^i*. 

t-rznmmit-o 

mmm 1 8 j tmm 1 6xt*t«*« 1 7 ©t»-rn^ 
c w*^ 1 9 ] Ht&a 1 6 TbMi**^ 1 8 ©i»rn* 

1 JSicfcliT. stftB^P f i'Cc* £*€>iT,fcXRBiii*© 
eBWrtR*fflt,>r. BuiBflS^IS*©^!!!^^©^ 

-^&t*t i/t^o? ^#<arfiiE?rtf 9 w-t c £ 

[i»*]i2 0 ] «*©Hi**w-r*»«¥iM>©ia* 
©^Sga^ofigttffi?: 1 9 ^£ L-r^a 9 

(Dxmmmoxmmmzm^x , mmfc$-®$<D'm 
mmfthcDmmcft lxv *o » ^*i4-c«iE*tf 9^«a 
*3ttf 3 # -5 -? p ^ 5 a *iatt l fciatsi®<*o 

[»*3S2 1 ] t«*a2 OCCfcl^-C. 7>U>^*P 

£-r^.iatt^<* 0 

[ii*^2 2 3 i«5}?«2 ox«it*^2 1 ©t»-rn*» 

^iC^S^c Bfl3R©< aat»«*s * s * c £ 
*#ai£-r-siBts^f*= 

[ I S#Jf 2 3 3 tt^f*©J»» * tf 9 £ , 

m*^8 ©«,»-rn*> 1 )Sccia*s©iii»Ma«a£ . 
miE.mwMmm&xmmsntcmi^'f-^^^- 

^fgP£, 

WBEH««5a«iK-C«ffl3 n/cBfl^f 5 - *©«m*tt 9 
BWB* » h "7 - d»»(r>SStft3n/t«reiB<R'? !: - ^©<^^ 
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f&gjsi/x^A. 

[0 0 0 1 ] 

motm&vtzomiE'imicffl-? & & ©-c & &„ 

[0 00 2 ] 

tuo-cmx.? z>nm tL-ami oic^-rj^cc&tfjo 
- > £Ss.& w u xm-xy- * l r t> £ ^Rgjij^-c 

ti, M^f*iij^<D-e(Diii^ ; Sr{?!l^.tfJlH©iii^fiSo J P^i 
[0 00 3 ] ifc^ffilii^^->*m<i^i^^ic« 

[0 004] 20 
[IfcHj^Jg&LJ:^ i-T-SSS] I'ifiLUifih. -by? 

-r^r*o, ^iihs^ 3=-bri,>< jtsic 
[0005] ttc, xffimmommmzm^zm&icu 

[000 6] 

mn<DXMmm<D&&ffin : k 1 o©^d » ? t c-tg 4 

[0007] *3ft. tMWDHJRfcW-rsaM^a*©* 
©egt»#R* ? a » f mttT-iBti l fciett*« 4 . iBtft 

*!3©^P!iB3gcD{3Stil$R£fflt<>-t. IWeJH**K*© 
XfiSlB3RA^om#fC>rtL/r^'a ^miixWiE^if "5 40 
f*IE3M2 4 *WT 3 C 4 4 f * B«*!3«iB*« 

[0008] ttc «#©iii***rr4»**« i t , ©x 

4 -r 5 mmtmjr& * mmr s . 

[oooq] */c «»©iisR**rr*»«*Ktt'©« 

tt©fc«iIi*©{4WIMII*fl§t»-C. »*#K*©KKB 

mfr%<Dm^cttL-c7a v zmtiLx-mjEzn *> c4* 50 
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[00 10] *fc. ««[©BBR*W-r4»«*ia*©X 
figiS%*> 6 ©ft m tii-T 4 . ffl W 3 ^ fct*»© 
XPlil0fS©{4«tMR£ 1 o©7-a ^ii/tiiftSf 
ifl 4 *ntf $ -a- s 7- p ? =y a 4 latt l fcetwiw* # 

[o 0 1 1 ] sfc. a«©HiJR«irr*»*^isi+©ii 

#©KKBi*©ffiW1MR* l^P^ilt^B7?» 
(4©50BiiI3R©flaiW**ffl«.»t. »**a+©KKH 
sR*6©flr#{c»Lr^o *#{4T*iiE£ff 
sitf s -a £ 7n * 9 a ^tattc- tc%mmw*w$c* z> . 
[0012] 3 etc**. aF9»©»fli*if 9»*#s 
4 . Huiaj«f^©^ h (Dm^m&WMZ'ii *> ±mcm 

XT A?:Jl^f 
[0013] 

[%HO^tg©Jftft] 0 1 »*lfel«©iliflSj!!19l^g©^ 

32. 0 3»ai©iii^a«s 

[ 0 0 1 4 ] 0 1 5 BJi«#S"C*Smtf 

xKi-fe - m<Dmn<Dmn&&nz n/c-fe >•»*•- ^e. 

©il^ff^*A*-r^>iB«!A^gp, 6 «^Rgffli^lf ©1f 
3n-ci^t»fR*ffl^r. iB^A^5tcA7j3nrt,» 

fBBii#A^;g|55 . if-£G;??SB6, H«^ilgP7^©*iJ 

tap^SrtT 5 -> ^ ^ AfijiausiJ-e * & . 

[0015] *(C. 0iftO@2?:fflC>-C^RIlB*©}ftW 
[0016] @2iCfcC*-C, 5t-Tsi-Cig^A^SI35^H2 

>■*)■— frh ^f**®*^ »-e»iJ L/ fca®fls©Hi*M 
^^A^T-Sc S2-C. i/XfAlfiWSB. lii^A^© 

iB^©ffl w^tf ^ J: -5 (cfg^£ w u . mmmmmz±x 

f&mMomttiZft'}* S3-C. ->xf-A$iJfpg|J«, iH#te 
MmcKi L T±ES2©IW^K i: -o -C«l Hi 3 nfcXRSW* 
©m-^CcitLr, *ti-eti©^KIiBR©(4«fll«"C** 

[0017] iXCC. ±iaS2. S3©»)^©l^ffl{CO^-CM 

[0018] if, s2fco<,»-ciJMirr*. 

[0019] XBiiI3R© 1 l*ffltCOt»r«. ^c-siiafa?:* 
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[0020] h^um^<i^m-r^at l-c«. a 

©?$fl. «K»flK*#»-Cn*}BffifaiL/-C. BXfB 
#¥3lfB+ (n x&iffg^CfEHJCAort^&lMli^* 
XRalS* i -r £ tfcWa* 5 * £ . 

[0 02 l ] iWc. s3{cociri^aj-r £„ 

[0022] ±ias2-e^m3nfc^PSiii*©iltl7-"- * 
£a 5 © J: 9 t,cWM<DXttam£<D&&7 t - zzizfn v 
?iOt, m cDfigtf $ 8 ( p - 2? JV^pgiH^tS 

|R) l,C£t£>Ztcib<D imtVX, @6(C^-r^>U> 

[0 0 2 3 ] 7>U>y^3- pil*. xflfa (»£# 
ft) i&C>ttY#ft (*¥:£ft) tC-o*3:W-oXl>ZX.Mm 
1 ocD^/c* *<Dfrtc£. 'J ©**7J©&«lft 

ifi? * ft tt^fr *> ) i ©t»«K:flF-*M W £ & © 

[0 024] C07>U>^3- K*fflir>-c^a> * 

>b>^^3- FttX73ft©#iT£o 
[0 02 5]H6{C^-TJ;^K, 01*.ttBf!W* (n, 
m) t (n+1, m) ©MRttX^faKfiS 2 T'BMfl, 
Tt^fcJ&lC. (n, m) L2 il,>9lt$RfCfHHb3ft 
•So I5l«ic. (n+i, m+1) i (n + 2. m+ 1 ) 
cDil^tt (n+1, m+1) L2(C, ( n , m + 
2), (n+l.m+2). (n + 2,m+2)i( 
n + 3, m+2) ©Hfgtt (n. m + 2) L4lcWmt 
3ft£„ -eLt. lo©7>l/>^3- FtcBHSc-TS 

©£JflmT&<, fl/t, C©4 J -Cxffi1lMsfi&9£f$-? 

135-Ctt. n©7>l/>W3-F4 (n, m) L2 
*-r-Si> (n, m) L2CD3- KCCPg-r-S^- Fi 
bTYffi«Ai+ i -c, XffiSn + 1 TtftO^otl,* 
& (n + 1, m+1) L2^jg}K3ft-5.o C©*^*"^ 
F{cr3ti-Ctf "5 CiiCtoT-e-ft 

[002 6] CCt, 70 ^^^lt%?>U>^3- 
F*fflH-TCC. m«»tt©x I y^*{4B? !t --i»i0 

7- l -j It tr, 7 P •;> ^S©{iEt**R (p 
-2/d/$:fiMBRtM*) ic£i&Sc £„ 1/#>L- 

Hi*©&gti «&*J>tt <t^ci # pJtfei testable . 
IBttttttolf *hf b©j£? £ 0 flHltcft 4. 
[0 02 7 ] 1 *fflc>r. XPfilli*©?* 

iec-9t,»Tiaiirr£„ 

[0 02 8]i3(Cte^r, 5tTS5TB> ^JfflJ^f 1 ' 
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- £ f£i?g|UcfBl«3 ftTl> &P - *;U.XKHii!Rft«*Bl 
DtfJ-To SffCtt, B««ia3R-CS5rlX0HibfcP- 
*A^iB3Rtt«{ca-r*l!!r?f*iS*M#*>6«iE{c^. 
g&ISfflfctfWffi-f. ■€ , L'"CS 7 rWOWSftfeXRaia 

orxr«iii^©ffliE*lf 9, *f£(cs 8t 

tijE3&itf*>ftfciB«^* i©^*ao*m-^«c 
r-t„ cft6©«i<'p ; &±p-^^xr'SBi^t»fRics^r 

[0 02 9] ^C. H7RWa8*Il>tS6, S7© 
[0 03 0] S6-Ctt. i7©J;9Kf-f§i?»6 

^x^mmmmc #tcs-r *> p - 1> ^xmmm 
ay >?*tmtozfo»otimto{m£ umsm-r. p- 

# ->uXllBi*7P » ffctt. fc»B3RM#i:MeiBaRM 
#©*KE«:.i»a:il3Re^*id*ft4. cct. p-# 

frxmmmmmz. wmmowem-r 

~>T4>J;t>U Xlliii*©tfiEic^Sifeiii*©fiaiffR 
*©*©<4W*«r -e©t»«{c»^>-c 

«t>£SftTi»fttt»*©«FM**< ct&m*ztc 

[003 1] S7tB, H 8 tc^-T«J; 9 tc^Ralii^ff# 
^^Fiiii*©J3H 8 #ft©iliSt©ff -3©¥J&tc J: o 
jELrc^. cct, JSH8:fri6j©9 ^^RSBi*©fi^- 
ttffll^Citt-Ct^cl^. *HJBB«r«. M7(C^ 
f J; 9(c*-S l o<D^RBia3S©j^H(c^Rliii^*-3/c 
i«^tc-?-©XFSiii*ttp)D7"p * ft ur-i^tcWO tti 
30 ^ftliiE^fftft-CC^/c^cc, i©g|5^©iii^©m-^ 
*s»iE(cWffl"i- S C i j&st?*fcl,>a»**iJ»rT S C i* s "J 
figifeSo 

[0 0 3 2] -€-L/"C*iE**a3ftfcm# (P-*^RS 
MiEllim) tt, fei©iS«!(CR$ft-So 
[003 3] CCT. ±IB-cttXR8iii3R©liiE?:XI«ili 

^©ish 8 mMom^o^-isjzm^ixmiEZft^ i 9 
Lfc*5. ^i5gia*©*^rsjaoSit*[^©^*s^H 
4mm<om #©¥^*?f -5 c t &c j: o zwiEZif-o-c *> 

Hi*. C©t»^tctt. *W>^fcW«L./£^BIB**'af 
<. 7k¥*[fiJRiy c Sii:^rsi©<' 1 t'ft/p©^'iSjK:»Sft>fc 

[0 034] JSIHSiB^cfcO bffiiEici&m-r&m 

[0 0 3 5] 3Efc. H9tc^-rJ:9Aj:fe7 ^;U^*IE?iJ 
L/c-fe>-f©J«^(ctt. ^g!Ufcia3R©«-^*fflc»t:t« 
rEfctf^&t. 1 . -e©/cJt>(c. I38©J;9CC 1 iii*?:/fL- 
50 fc^H8 iH*©«#* :3 F^(S-#t?|fiE*ff 9«^tctt. 
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i mmzitLtcfflm 8 mm^mwcxmmm^ih^m^ 

[0 0 3 6 JfeU:©<fc5«c. ioH^^ffl^rtiiE^tf 
ifi^ft®Bic:/p 7 5»{fcu f-'-ffS?? 

[0037] s tc, \A±.<Dmfe<D%m<Dm&mmm-c 
[0038] h 9 cc , %mm<Dmi&<Dwmmmwzm 

[OO39]09t, 1 «X^S7frSX«-fe>1f 1 20 

«3^*«ffl}-r-5.fci?)©X!ti^^atiJWiP, 2ow. 
xn-fe > -9- - A^oft ^-tc^tt o xm^.(DmmmM^n o 

titcmfcz^-z-tzmm*-*. loitmmmmms 
1 zizmm?- *<D\&t)*'iT*>yv>$, 1 3 ^ib^e^ 

•St^Br?- ^x^-~> 3 >. 1 4ttHtf|<-r- 30 

[ 0 0 4 0 ] * /c±a> btcmnmmowmzmi-rz v 

gg©3>fa-ii (SfcttCPU^MPU) *sfBtt« 
[0 04 1 ] C©*§1&. SEtt«fta5»6Ki#ffi3*lfc:rp 

?7i>3- f@ ft* wa« i* tcmffiamvmm z> 
c4Jcft9. way F*aattL.fcffit«at* 40 

[0 04 2] 7'ay5A3- K£«f&^£fca6©f21S:i!* 

iftfw*^ TfcffiMf-" •/ * ^ , CD-ROM, CD 
- R , *- F, ROMf 
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[004 3] ^fc, a^fa-J^tfLfc^oy? 

a n - f *ntf -r a c 4 k j; 0 . m& l tcmmm<Dm, 
mmmztiz>tcw%:< . wo^as- k©» 
thc«-3£ . ^ > t- ^ - * ±-eettt t r c » 4 o s 
ro©*ai©— * fctt^Wfctf i», *©«$««: j: -o r 
mmmmomm^mm 3 n & ^ s n a « 

[0 044] 3 Ett»ffcfr6«#Wi*nfc7 r n*' 
K*3>t*-irtc»«3 ft fc&Sga - » h Kfllto * y 

^■nc^&sftfctg. •eoT'p^Aa- k©js**e 
c p u^^asoAsao— au*fcja^aj*ff i». ^e©® 

iiic J: o T iffi* L fc**J^»©«MBAJSffll 3 ft £ m& t 
$£ft-5>. 
[0 04 5] 

[^U!©$j3I] *»9iK«fcn«. APltIi5ft©ffiIE£l«iI 
*»-3iElKCCtT ^ C 4 . 5 > 1^ > a - F 

fc4>ft< i^nJtl4ft-S. 
[HBB©K#ftlftBJ] 

CH i ] GB^a^a©^x^A0-c*a o 

[02] iii^a^a(cj:o^f snsftio^p^t 

[133] w«teasiaccj:Diiff3n-sMa©7p?-i' 
- na-c*&„ 

[04] XRisi^©flfitH*isiBj^-5fcfif)©®r*a„ 
[05] xf&mm<D$wmL*m?mv#>2>. 

[06] 5>U>W3- F*I^BJ-r-SA:«6©0r* 

a„ 

[0 7] ftffiWROtt OWL- ^Kff iEB*©««>ii* 
4*-T0-C*)-2> o 

[08] fcBHJR©»iE*fi-riar*S. 
[09 ] 7^ ^*E5»J*#*0fc^BiiBR©tiliE**-r 
0-C*-5 o 

[010] ^^Jl-XIi/XT-AOMWVXfA?: 
«"T0-C*a. 

[0in tfcjfcw*«Tia-c*.&. 
[W#©UiW] 
5 iS^A^glS 
6 

7 BHK«iaas 

8 ^-zw&m 

2 o ii^Ma*ia 
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